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LETTER TO THE EDITOR OF
CON41NICATIONS IN STATISTICS

AND COPIES OF DOCIbENTING CORRESPONDENCE

To: Professor Donald B. Owen, Editor of Communications in

Statistics

From: J. Neyman

It is a pleasure to see my article "Comments on the Special

Issue of Communications in Statistics Concerned with Weather Mxii-
,. l

fication Experiments" just published in your issue A9(9), 965-992

(1980) ["Comments" for short]. I am grateful for your sending me

the texts of four "Rejoinders" submitted to you by (1) K. Ruben

Gabriel, (2) E.J. Smith, (3) A.J. Miller et al, and (4) Paul W.

Mielke, Jr.

Py "Conments" end with the following passage:

It seems to me that the above experience of Battan, as
well as that of the Tasmania experiment, should not be
prevented from reaching the Federal Government and the
public at large. If they are broadly known, remedial
studies are likely to follow, leading to progress in
science.

A compact publication of all the four Rejoinders, some of them

spectacular, accompanied by the present letter, all in the same

issue of your journal, may well become an important contribution to

the same purpose: PROGRESS IN SCIENCE. Here are some details.

I. Rejoinder of Professor K. Ruben Gabriel. This Rejoinder appears

spectacular by misrepresentations it contains. Its general mrelia-

bility is well illustrated as follows.

Protesting my description of the Israeli experiment as des-

cribed in his own paper (Gabriel, 1967a) as "unprecedented," Pro-

fessor Gabriel contends that I apply this description to his random-

ization. The last paragraph of Professor Gabriel's Section 2 is



-2-

illustrative. It reads:

Neyman (1980a) refers to this analysis as "unprecedented."
I wonder. I can hardly claim credit for being the first
to run an analysis by mimicking the ORIGINAL EXPERIMAL
RANDMIZATION." Cox and Kempthorne (1963) have argued for
doing analysis this way, and so have others. Nor is it
unprecedented that the evaluation of an experiment adheres
to the same definition of units that was used in allocat-
ing the treatments and applying them. (Emphasis added.)

This colorful passage is an elaborate misrepresentation of facts.

The description "unprecedented" used by me applied not to the
"original experimental randomization" but to the changes in what

Gabriel calls units of time. (See his Rejoinder.) First (up to

May 11, 1961) the "unit of time" was from 8am to 8am. Next (July
11, 1961 through August 1, 1964) the unit was from 8pm to 8pm.

Finally (September 1, 1964 through April 15, 1965) the unit was
from 8am to 8am. Apart from the description of the 8pm "cutoff"

unit as "unconventional," the early paper (Gabriel, 1967a) does

not contain any explanation. Explanations in the Rejoinder (see

Appendix I), in such terms as the inconveniences of measuring the
rainfall with the 8pm cutoff, appeared later. Appendix I of the

Rejoinder indicates 1969.

Both in his article (Gabriel, 1967a) and in his Rejoinder,

Professor Gabriel emphasizes that the whole design was determined
BEFORE the experiment started. Does this apply to the dates of the
"unprecedented" changes in the "cutoffs"? The very explanation in
terms of "inconveniences" in measuring nighttime rainfall contra-

dicts this idea.

For convenience of verification in the Editorial Office, I
enclose a xerox copy of Professor Gabriel's article referred to as

Gabriel, 1967a.

II. Rejoinders on the Tasmania Experiment. There are two Rejoin-
ders concerned with my "Comments" on the Tasmania experiment. They
are authored by Dr. E.J. Smith alone and also by himself in the

company of Dr's. A.J. Miller, D.E. Shaw and L.G. Veitch. There is
a degree of interrelationship between these Rejoinders and it seems
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expedient to discuss them jointly.

(i) Both Rejoinders exhibit interest in the hypothetical

mechanism whereby the local seeding of clouds can have strong

effects on precipitation in far-away areas. A hypothetical mechan-

ism of this kind, which I find interesting, is due to experiment-

ing meteorologists J. Simpson and A.S. Dennis [NOAA Technical

Memorandum, ERL OD-14 (Department of Comerce, Boulder, CO, 1972),

pp. 1-148]. The mechanism is formulated in terms of "precipita-

tion break" and "orphan anvil." Theoretical discussions are accom-

panied by nice photographs of clouds in question. One photograph

illustrates the "cut-off tower regime which often follows dynamic

seeding of a single cumulus." The following illustration is re-

drawn from this photograph. The "orphan anvil" is described as a

big entity at high levels capable to "kill many cumuli" over very

large areas.

(ii) If the readers of the present letter to the Editor

glance at the relevant parts of my "Comments," they will see that,

generally, they are complimentary. In particular, I am appreciative

of Dr. Smith's explanations such as "both the statistician and ex-

perimenter are searching for truth as to what the cloud seeding

does," etc. However, this is not to say that I find no criticisms

either of the design or performance of the Tasmania experiment.

Also, the two Rejoinders show that there are some misunderstandings.

Dr. Smith dislikes my term "apparent effect," and my Figures

1 and 2, presuming that I consider it established that the calcu-

lated deficiencies of seed period rainfall ARE DUE TO SEEDING. In

actual fact, the purpose of Figure 1 was to see whether the avail-
able precipitation data (ALL those published) support the hypothesis

that the seeding over the target does not affect the precipitation

in the "adjoining" areas. ty comment reads:

What is convincing and what is not is a subjective matter.
In my own opinion, Figure 1 fails to support the assumption
that seeding over the target does not affect the rain over
the North Control. If anything, it seems to support the
idea that seeding by methods comparable to those in Tasmania
can have far-away effects that are stronger than those in the
target.
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PANEL A: Cumulus at time of seeding.

PANEL B: Same cumulus 10 minutes after seeding.

PANEL C: Same cloud, split into two parts,
18 minutes later.



As to my Figure 2, it was constructed and published in order to

avoid possible accusations that I fail to take into account ALL

T E PUBLISHED DATA.

This attitude parallels that of Dr. Smith in his Rejoinder,

"...Otherwise the analyst may be suspected of choosing an analytic

method which gives the results he wants." My own coment on

Figure 2 discounts its value.

In the above connection, I note the explanation in Dr. [

Smith's Rejoinder why the Eastern Subsidiary Area has not been

used as one of the controls. Dr. Smith's explanation reads: "We
did not use the eastern subsidiary area as a control BECAUSE IT 4
WAS OFTEN DOWMVIND FROM THE TARGET." Emphasis added.

This explanation illustrates Dr. Smith's awareness that seed-

ing over the target CAN AFFECT precipitation in adjoining areas.

The area in question had a substantial number of gages. The origi-

nal report on the Tasmania experiment contains data for this area

and our calculations show that the average seed period precipita-
tion was less than that without seeding and that the deficiency

amounted to 20% of the latter. When did Dr. Smith decide not to

use the eastern subsidiary area? Before or after the precipitation

data for that area became available?

As mentioned above, I am appreciative of Dr. Smith's attitude:

"Both the statistician and the experimenter are searching for the

truth..." Also I am appreciative of the totality of reports on

the Tasmania experiment. My criticism of its design and of the

performance follows.

(a) The experiment was designed and performed in paired
"periods" the length of which varied from 10 to 18 days. I think

that this choice was unfortunate. Our atmosphere is affected by

a periodicity due to sun. The 24 hr periodicity, with days and

nights, has strong influence on temperature, pressure, winds,

etc., and also on precipitation. Thus the preferred unit of ran-

i 4
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domization, etc., is a "day".

(b) The process of randomization is most important and ought

to be described in the reports on the experiment. A brief descrip-

tion "at random" is not enough. My preferred methodology is

through the use of a proper "random number generator."

(c) As described in the articles on the Tasmania experiment,

including the present Rejoinder, the statistical methodology used

is simplistic and is open to suspicion that it may have been se-

lected so as to reach pleasing conclusions.

The Tasmania experiment was planned in 1964 while we are now

in 1980. Thus the criticisms (a) and (b) do not apply to Dr. E.

J. Smith. On the other hand, I disagree with his opinion that our

findings for Switzerland and Arizona are irrelevant for the Tasma-

nia experiment. Quite the contrary. If indications of a particu-

lar unexpected phenomenon are noticed in several independent ex-

periments performed in widely different conditions, then this is a
strong suggestion that the phenomenon is a real atmospheric phe-

nomenon and that the findings do not reflect any kind of local "arti-

fact." The phenomenon in question is that "local" cloud seeding

has far away effects much stronger than those in the intended tar-

get. To my regret, indications of this phenomenon in the Tasmania

experiment are much weaker than they are for the experiments in

Switzerland and Arizona. For quite some time our Berkeley zroup
thoueht that the same phenomenon can be documented for the White-

top experiment. To our regret, closer analysis caused us to aban-

don this hope.

III. The Climax Experiment. The purpose of this section is to ex-

plain the reasons for my thinking that the Climax experiment de-

serves a careful interdisciplinary reevaluation.

A visit to Professor Grant's High Altitude Observatory and

some discussions impressed me most favorably. I became acquainted

with several kinds of observations and measurements, some rather

sophisticated, motivated by the obvious DESIRE TO UNDERSTAND the



complex atmospheric phenomena going on high above the sea level.

This contrasted with the many publications TRYING TO PROVE some

preconceived idea. The literature on cloud seeding is enormous

and I may well have overlooked some relevant publications. But I

am describing my own impressions and thinking.

My second reason for advocating a reevaluation of the Climax

experiment is connected with Professor Mtielke's "Another Response

to Professor Neyman" indicating (1) the availability of "basic

data on Climax I and II" and their wide use by many investigators.

I am uneasy about these data and feel obligated to describe cer-

tain developments that, to my knowledge, were not published before.

Professor Grant appeared appreciative of my interest in his

research and suggested a cooperative effort. He took the initia-

tive to request the National Science Foundation for support of our

work in Berkeley related to his experiment. He was successful and

we were to receive some funds. The plans included visits to Berke-

ley of Professor Grant, possibly accompanied by Professor Mielke,

and a delivery to us of some relevant data. Then, suddenly, a

change in plans occurred and we had a visit of Professor Mielke

alone who brought us a computer print-out, with a number of numer-

ical entries, but with some spots filled by symbolic 99999 replac-
ing a number that the programmer did not want us to see, even

though the print-out did not show the relevant dates! Obviously,

the print-out could not be used in any study.

The subsequent, somewhat voluminous correspondence revealed

that the non-delivery of the promised data was motivated by the fear

that we shall publish something ahead of the authors from Fort Col-

lins. The result was that our planned cooperation was cancelled

and I had to inform the National Science Foundation that the re-

quested funds will not be needed.

The whole incident is unbelievable and the relevant correspon-

dence is too voluminous to be published with this letter. However,

Xerox copies of this correspondence will be delivered to the Edi-

torial Office of Communications in Statistics.
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In my paper referred to by Professor Mielke as Neyman J.

(1977) it is shown that the experimental days of Climax I included

in five consecutive evaluations varied. The numbers of these days

varied also, first 279, next 252, then 213, then 251 and finally

251, but the days were different. This concludes my arguments

that Climax I deserves a reevaluation.

V 0 L L),i NOM S

CORR.svcOLLO.
U:OL LOWS
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DEPAR MENT OF ATMOSPHERIC SCIENCE

November 17, 1967

Dr. J. Neyman
and

Dr. Elizabeth Scott
University of California
Department of Statistics
Statistical Laboratory
Berkeley, California 94720

Dear Drs. Neyman and Scott:

Your participation in the Bureau of Reclamation Planning Session
was a stimulating aspect of that program. There is one aspect of
the discussions that I would like to explore further with you. On
the last day we had a floor discussion about the "state-of-the-art."
I believe that there was some misunderstanding on this since my
paper discussing this was presented on the first day of the conference
before your arrival. I am attaching a preliminary draft of my paper
as was presented. Please note page 2 for the "state-of-the-art"
comment.

It appears to me that this is directly in line with your findings--
namely that in certain cases changes in precipitation have been
indicated from weather modification efforts, but that the processes
by which they have taken place need elucidation before we can
accept them without qualification.

Our Climax random seeding project has as specific objectives the
description and optimization of seeding affects. The design used
was developed back in 1960 before regular professional statistical
advice, such as Dr. Paul Mielke now provides, were available to
the project. Many of the statistical aspects of the program were
consequently developed from your suggestions available in publications
and papers.

I believe that it has been a good and worthwhile experiment that is
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Drs. Neyman and Scott
November 17, 1967
Page 2

providing us with the information that seeding can affect precipitation
and that the effects can vary according to existing weather conditions.
Dr. Mielke and I have nearly completed a paper that we will be
submitting to the J. of Atmos. Sci. in the near future. We are
currently checking a second independent sample of nearly 300 cases
against the findings with the first sample of nearly 300. We will
send you a copy of this as soon as it is completed. I am sending
now under separate cover a master's thesis by Mr. Chappel dealing
with the effects of seeding under different weather situations.

It does appear to us that emphasis needs to be placed not only on
the overall evaluation of weather modification, but particularly on
the description of conditions that lead to differing effects. Dr. Mielke
and I are starting on modifications in our experimental design to
increase its strength in accomplishing these objectives. The primary
.purpose of this letter is to ask if the two of you would consent to
work with us in the further development and refinement of the design
that would have these specific objectives. This could be on a coopera-
tive basis between our respective groups or on the basis of private
consultations with you.

I appreciate that you have a very heavy work load. We are hopeful
that you will agree to undertake this effort since it is obvious that
you are quite interested in the general subject and I believe you will
agree there is a need for an experimental design of this nature.

Sincerely yours,

ewis 0. Grant
Associate Professor

LOG/dw

Enclosure Designing Programs Involving Ground-Based Seeding
(Preliminary Draft)
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DEPARThIENT OF STATISTICS BERKELEY, CALIFORNIA 94720

STATISTICAL LABORATORY

20 Niove'nber 1967

Prof~essor Lemis 0. Grant
Dcptirtrnent of Atnmusp1~eric Sciences
Caol orado Sta-e UniversiT-y
Fort Collins, Colorado Q0521

Dear Professor Grant:
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Professor Lewj. O. Grant -2.. 20 November 196T

To be quit pcfic: wh-t -bout you and Dr. Mielke.on to BerkeleY in the afternoon of Friday, Decembaer 1stand spendinS the week end with us? Please let us know thetU--.! and fliend n'timber of your plene and whether you want hotelreservation
8 ,

Yours sincerely,

J. Neyman

- , . . .. . ,. ,7L,,,., . T i _. , ,L
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DEPARTMENT OF ATMOSPtERIC SCIENCE

December 1, 1967

Dr. J. Neyman
University of California
Department of Statistics
Statistical Laboratory
Berkeley, California 94720

Dear Dr. Neyman:

Dr. Mielke and I are extremely pleased at your willingness to work (
with us on the problem of design for better defining conditions that
lead to differing effects from seeding.

We are both highly over-committed during the next several weeks.
Colorado State University is on a quarter system and our quarter
ends on December 15. Our most intensive field effort at Climax
is planned each year for the week after the fall quarter and just
before Christmas. This is the only week of the winter that all of
our people can participate in the field program simultaneously.
Consequently, in addition to finishing up the quarter, we are deeply
involved in getting ready for this special field effort. This makes
it very difficult to consider leaving Fort Collins at this time.

I would like to propose the following: Could you visit Colorado as
our guests right after the finish of your academic schedule on the
14th or 15th? We could meet you in Denver and then spend a day \
or two here in Fort Collins establishing contact and going over the
general program. We could then all go to our Climax site in the
mountains for a day or two and you could see firsthand the experi-
mental setup. You would also, I believe, find it a very interesting
and beautiful trip into the Colorado Rockies at that season. If any
of your group has an interest, they could then visit one or more of
the many beautiful ski areas in the immediate vicinity. I will be
staying on at the mountain site until just before Christmas. Paul
will, however, be leaving for Minnesota around the 19th.
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Dr. J. Neyman
December 1, 1967
Page 2

Paul and I could visit you in Berkeley during January or February,
more or less at your convenience.

Sincerely yours,

0. Grant

Associate Professor

LOG/dw
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Dear 1Frofessor Grant:
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tI~e caiae ext,nt n.. -!s -,ourc, ind vc sc!1d IcEk to r~:
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5CIncere!y yo~urs,
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DEPAITMENT OF ATMOSPHERIC SCIENCE

December 7. 1967

Dr. J. Neyman
University of California
Department of Statistics
Statistical Laboratory
Berkeley, California 94720

Dear Dr. Neyman:

We are pleased to hear that you will be able to visit Fort Collins
and Climax starting December 15. We will plan to meet your
United Flight #228 at 1:48 p.m. We are arranging our schedules
accordingly. We would tentatively propose that we spend Friday
afternoon and Saturday here in Fort Collins. visit Climax on
Sunday, and spend Monday here in Fort Collins. Depending on your
interests and the progress of our discussions, we would have the
flexibility of leaving Saturday afternoon for Climax or returning on
Monday morning.

You should plan on bringing heavy clothing for the field trip.
Daytime temperatures at Climax at this time of year average in
the 150 to 25* F range with nighttime temperature around 00 F
or below. Head, hand, and foot gear is very important. We can
arrange for special field clothing if you do not have suitable items.
We do have heated facilities both at the base and top of the mountain
so should never have extended exposure outside.

We are looking forward to your visit next weekend.

Sincerely yours,

U G. Grant

Associate Professor

LOG/dw
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UNIVERSITY OF CALIFORNIA, BERKELEY
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DEPARTMENT OF STATISTICS DEREELEY, CALIFORNA 94720

STATtS"ICAL LABORATORY

11 December 1967

Professor Lewis 0. Grant
Department of Atrnozphcric Scicnce
Colorado State Univcrsi.ty 4
Fort Collins, Colorado 00521

Dear Professor Grant:

Many thanks for yours of th. I havemad tetatveinquirie: cbr, r e co-'- of wanrm cloth-

ing and found the prospect,..rnin. "omho. I
shall have to do with r.ry 1". clothes. Alco, 1
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therefore, walkn .0, *':vial distanccs creates
a problem for Ma.

%would rat!,-. " t your mriginal an t
stay mo-tl at .. ay_- -'.- a day vl it t o

Clinax is a zcf onrl ycur !r1orator ou ar i!: l
to have tie c: '. anc Aie varicus data t,:nt i-y cc.. vrcc

Looking for'.*ard to the very intCresting trectin .

"curs sinccrely,

3. Ncyman

JN/jg
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BERKELEY DAVIS - IRVINE LOS ANCELES * RIVERSIDE SAN DIECO * SAN RANCISCO "..s I_ SANTA BARBARA * SANTA CflUZ

1 966 , 968

DEPARTMENT Or YrATISTICS BEM1ELEY, CALIFORNIA 94720

STATISTICAL LAUORATOIY

20 December 1967

Professor Lewis Grant
Professor Paul Mielke
Colorado State University
Fort Collins, Colorado 80521

Gentlemen:

This is to thank you for your charming hospitality
Miss Scott and I experienced last week end at Fort Collins
and to summarize very briefly our discussions.'

1. We are impressed by what you are doing in connection
with the Climax experiment and would like to cooperate.

2. As agreed, Lou will write a letter to the NSF
requesting a V5000.00 increase in his current budget to be (
used for a subcontract to cover expenses on our work in Bereley
over the next couple of months or so.

3. Simultaneously we will prepare an independent proiect
application to the iSF to cover our cocperatlnz effort over c C
more extended vc. od. The two proiects, yours and ours. t:ould
be cooperating but fu-nded separately.

4. We shall be interested to see your proposal to the
Bureau of Reclamation with the prospect of scmre sort of cooperation.

5. In connection with the proposed ioint study we hcne to
receive your observational data. As of nr. we are thinkin.- of
the following entries separately for each e:erimental days

1. Date and indication whether seeded or not.
2. Precipitation recorded separately by each -age (snow

board) in the target and in control areas.
3. Identification of Ag generators operating on the glivcn day.
4. Morning and evening nuclei counts.
5. Photocopies of radiosonde charts.
6. Wind direction and velocity at levels you consider thie

most relevant.
7. Such other data as you may have handy.
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Professor Lewis Grant
Professor Paul Mielke -2- 20 December 1967

Also we would like to have a good map of the experimental
region with marked locations of AgI generators and of precipitn-
tion gages, both in the target and in the coparison areas.

6. The compilation of all the above may require quite sc-2time and, to speed up matters, you may be willing to send us things

gradually, beginning with the items that are already avcilable.
In particular, if you have the data relevant to the problem of
seeding effects in the presence of "low" and "high" inversion nnd
of similarly defined "lcr" and "high" isothermal layers -- sec
Table II in our Denver paper, we shall be most grateful to receive
them at your early convenience.

With repeated thanks and best wishes for a Merry Christmzs
and a Happy New Year.

Cordially,

J. Neyman E. L. Scott

JN j g
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January 3, 1968

Dr. J. Neyman
University of California
Department of Statistics
Statistical Laboratory
Berkeley, California 94720

Dear Dr. Neyman:

A copy of my letter to Dr. Wyckoff is attached. I left for our
Climax area immediately after my final was graded and didn't
make it back to the office again until January 1.

We found your visit very stimulating and with the start of the
new work year can get underway with some of the things we
discussed. We will keep in contact with you and will start

getting geared up to provide you with portions of the project
data as they become available.

Sincerely yours,

Lewis 0. Grant

Associate Professor

LOG/dw

Enclosure
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January 3, 1068

Dr. P. H. Wyckoff
Program Director for Weather Modification
National Science Foundation
Washington, D. C. 20550

Dear Pete:

This letter is to confirm and expand on our conversation relating to
the establishment of a working arrangement between the statistics
portions of our Climax project group and Drs. Norman and Scott of
the Berkeley statistical laboratories.

Our Climax experiment has now been underway for seven years,
first on a very linilted scale, but on an expanded basis the past three
yea rs. This project involves both physical investigations, and others
that are essentially statistical in nature. Considering for now only
the statistical investigation of precipitation, which represents a
relatively moderate portion of the total effort, very interesting and,
we believe significant information, is becon-ing available. We are
now well along in the interpretation of these data. Portions of our
analyses have been released at the Fifth Berkeley Statistical Symposiun;
additional results will be presented at the AMS Albany meeting on
Weather Modification, while still further results are being prepared
for submission to the Journal of Meteorology.

The analyses are starting to isolate some of the meteorological
conditions under which weather modification has varying effects. It
is possible to make the analyses of effects under varying atmospheric
conditions by stratifying the randomized data. This of course reduces
the otherwise quite adequate samiple to small samples for many of the
important strata. A proposal is being prepared that includes the
continuation of the randomized sceding. This proposal will describe
in some detail the current status of the experiment and justification
for continuation. One of the inportant justificotions is 'he required
increase of the sample size in the respective meteorologically
coILtrolled strata.

Ai
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Dr. P. H. Wyckoff
January 3, 1968
Page 2

It is felt that this is the appropriate time to review the experimental
design to modify it if this is desirable. The review would explore
questions of the following nature:

1. Have increases in knowledge of statistical design in
weather modification experiments been of a nature
that would allow for improvements in the design in
use by this project?

2. Are refinements possible that would increase the
sensitivity for studying the seeding effects within
an even broader range of meteorological variables ?

3. Can the capability of determining differential results
as a function of alternate treatment methods be
incorporated?

Since such an experiment would run for several additional years,
it is desirable to work with the most competent people available in

considering any design modification. Drs. J. Neyman and Elizabeth
Scott have expressed an interest in forming a cooperative effort in
this statistical portion of the Climax experiment. Our CSU groun
and this Berkeley statistical laboratory group are preparinc seoarate
prooosals for such a ,oint arrangement.

The efforts by thie Berkeley statistical laboratory will be directed
primarily toward refinement of design and development of statistical
procedures for use in this, and consequently other, weather rmodification I
experiments. This will require working with and analyzing portions of-
the project data.

Since it will take close to a year to adequately consider modification
in design and since it would be desirable to implement the rnodifica'on
for the 1968-69 winter season we would like to exolore the possibiitv
that NSF Grant No. GA-847 could be increased by $5, 000 durinp the
remainder of this grant to ,ermit the Berkeley Laboratory to eet
started on the proaram. This increased fundinsi would provide for
sub-contract funding to the Dcrkelcy group. Subsequently, funding
to that group would be on the basis of proposals submitted directly
bv that laboratory through rclotar NSF proposal channels. Their
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Dr. P. H. Wyckoff
January 3, 1968
Page 3

proposal would be for the direct support starting in April of this
year. The $5, 000 increase would be intended to carry the work to
that date.

Your consideration of this matter will be appreciated.

Sincerely yours,

Lewis 0. Grant
Associate Professor

LOG/dw

cc Drs. Neyman and Scott

'1

k__
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January 12, 1968

Dr. Jerzy Neyman
University of California
Department of Statistics
Statistical Laboratory
Berkeley, California 94720

Dear Dr. Neyman:

Paul returned from his short trip to South Dakota on Wednesday
and we were able to get together on many items on Thursday
afternoon.

One item, of course, was our schedule for visiting you and Dr. Scott
in Berkeley. Due to many complexities we would like to proposed two
alternatives. A person is a slave to a field program when it is in
operation. Despite one's plans, items constantly come up that have
to have immediate attention. As you know our primary field operational
season is during the winter months and I am highly committed to its
proper functioning. In addition I am working to tight deadlines on the
proposal to NSF, a paper for the Albany meeting with a February 1
deadline, a paper for a Bureau of Reclamation Planning Conference
on February 15, and a paper for the International Cloud Physics
Conference in Montreal, with a March 31 deadline. Paul, who has a
heavy teaching load this quarter, and I are also trying to wind up
our paper on the statistical analysis for the AMS Journal. Consequently,
I would like to propose the following alternates for our visit:

Alternate #1: Paul could come out either the last weekend
of January or the first or second weekend of
February. I would plan to visit with you
sometime after April when our winter field
program is completed.

Alternate #2: Paul and I would come out together after
April when the field program closes down.



-25-

Dr. Jerzy Neyman
January 12, 1968
Page 2

Please let us know how this would fit with your plans. It would
probably be best if you would let Paul know directly as I will
probably be in the mountains on a number of days the next several
weeks.

We also discussed the compilation of data for you. It, of course,
would be easy to supply you with a listing of experimental days and
days of seeding. I passed out such a listing at the Berkeley meeting
and will get it brought up to date and send it to you. It will not be
too helpful for most uses though, since one needs all of the
associated data (precipitation and meteorological). As you know
from your visit this is difficult to assemble in a simple form. Our
people are compiling, checking and putting it onto punch cards.
This isn't going too steadily now while we are pulling them off for
problems associated with current operations and special analyses
for the papers with deadlines. And, of course, all of our tabulation
help is comprised of students involved in course work who spend
only parttime working during the school year. It appears to us
that the best procedure would be for you to outline with us a
specific problem analysis when we get together next time. The
precise data requirements could be specified such that our data
reduction students could do just what's needed and our programmer
could write a program to pull the required data from the record
sheets and tapes in just the form that you require. This seems
more practical than trying to massively try to get everything
together at once. We should go over this in detail when we get
together again.

One last item, we will appreciate your assistance with the University
of California Press in getting reprints of our Berkeley Symposium
paper. A number of people have requested reprints that we have
not been able to supply.

I have not heard from NSF. I assume that the matter is under
consideration. I will let you know immediateiy upon receipt of any
action.

Sincerely yours,

Lewis 0. Grant

Associate Professor

T, r, / 1w
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DEPARTME.1T OF STATISTMCS BERCELEY, CALIFORNIA 94720

STATISTICAL LABORATORY

16 January 1968

Professor Paul Mielke
Mathematics Department
Colorado State University
Fort Collins, Colorado 80521

Dear Dr. Miielke:

This is in reply to the !ette ted L ary 12th,
just received from Profescor Gar- ' you ust know, Professo-
Grant requested that I I.,rite C- o you. Fatura1y, we
understand very well all thAc~ 3so h cdmclfe
and sy ,athize in your

We would like to specr 6.up -texs as much as convenient and
would welcome your visit '-D BeZY.p.ey. Later en, of course, we
shall be delighted to in -Or Gra t. Regretfully, on the
last week end of thl .re tX. i! be a mathematical meet'n.-
in San Francicco ane. is y ccutire ou-r attention. Therefore,
could we expect you sfist week end in February? Flcaoe
!.et me knew when you' .e coming cand on what nights you wi1
want reservations. If ycu come in the evening, we shall meet you.
Hopefully, there will be vacant .-oc.nz on thoce nights in the F-cu..ty
Club. otherwise, we shall arrange for a room in a hotel.

I wonder whether the alan of supn7yint us with some data on
yur prolect could e speeded un. Youm ust have cortain thnr |

ready oresumably on punch cards, and it should not be difficult
to rroduce a ccy deckc. To bcin with ..-e would hizh2y agn-rec',', e-calist of data or, preferably, a edectk Of cards. with the foll m:-n
entries.



Professor Paul Melke -2- 16 January 1968

Fxper.mental day Date Seeded or Average Precipitation in
not whatever units, inches cr

whatever

In targat In control 7 n C's-, t
Area 1 -. ea2

(2) (5)

1

.2

5

6

7
8
9
10

Presumably only columr.s (4)-(6) require comnts. I .im .
that you have many 'senscrs of precipitat!on" (sages, snow bo-.7,-K, ctc.)
both in your target and in the t-..o control areas. If and when tlh ,
provides us with funds, we shall 7c interested in single cbserv:'cns.
As of no.., we could use the average amounts of the measurements of
precipitation recorded by the pirticular instrument you think iZ t:hfe
most reliable - the averagc being taken over all the instrument.i in
the given area, that is in thc targot and in the two controls. Jdgng
from the end parag;raph of your Berkeley paper such averages must hove
been computed, at least for the target. Could we have thcm?

If, .n addition to th above, you a.so have avcracf countr .
nuclei acfIve at a f4xed ,eratur!, those ta:c.n in the rc.rnir.- ....
those ta.zen in the afternoon. ., w......d welc -e them also.

Professor Grant requczts nifor"ation about the reprints of :',:r
paper. This is an item of our continuing conversaticns .ith t', U'.c.
Press. In general, they are reluctant to provide reprints bec-.
they iear that their circulation ":ill decrease the saIcs of thc "-e.
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Professor Paul Mielke -3- 16 January 1963

Xcovever, after some struggle, we cuccceded in getting reprints f r
all the authors on condition that they will be delivered with a}
delay after the publication of the Prozeedins (incidcntally, thia,
of course, is the policy of. ost jo'nTT. It is my undcrstn-.(.ci'n
that the reprints will be chippcd to the authors some time thic ?-zh.
I fully understand that the dclay is annoying, but am not in tht
position to help.

In the meantime-- what about the day-by-day average precip tz-.LCn
aqmounts as requested above?

Looking forward to the pleasure of seeing you in Berkeley.

Sincerely yours,

J. 'Feyman

cfIJ gPcc: Professor L. 0. Grant
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January 23, 1968

Professor Jerzy Neyman
Statistical Laboratory
Department of Statistics V
University of California
Berkeley, California 94720

Dear Jerzy:

My present plans call for a trip to San Francisco during
the first weekend of February. My airline reservations are as
follows:

Arrive at San Francisco on United 265 at 7:48 p.m. on February 2 (
Depart From San Francisco on United 176 at' 2:15 p.m. on February 4

I will appreciate having reservations made for Friday and Saturday
evenings. Please let me know in advance as to where the reserva-
tion is made so I can arrange my transportation accordingly.

Lew has the request for information which you sent. He
has been burdened with a multitude of high priorities lately
such as the N.S.F. grant (which was finally submitted three
weeks late) and some papers with deadlines in addition to the
usual routine of academic life.

I'll be looking forward to seeing you and Betty in the
near future.

Sincerely,

Paul W. Mielke, Jr.

Associate Professor

PWM/kd
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DEPARTMENT OF STATISTICS BERKLY, CALIFORNIA 94720

January 26, 1968

Dr. Paul W. Mielke, Jr.
Statistical Laboratory
Colorado State University
Fort Collins, Colorado 80521

Dear Paul: (1
Because Jerry is out of town .- ab siness trip, I am

answering your letter of Januar-. Duow have a recervw-
tion for February 2 and 3 in *.I. zu.ant .'%el near c.-mpus for
a single room with bath. (7

We will meet you a- 4'e -.'rancisco Airport Fridaa',
February 2 at 7:48 p.m[ P...e N. i-, Yoking forward to seeing you
then.

Sincerely yours,

Elizabeth L. Scott

bg

L ..........
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January 25, 1968

Dr. Jerzy Neyman
University of California
Department of Statistics
Statistical Laboratory
Berkeley, California 94720

Dear Dr. Neyman:

This is just a short note to let you know that during a conversation
yesterday with Dr. Wyckoff of NSF on another subject, he mentioned
that the $5, 000 had been approved and was being processed throueh
administrative channels.

Sincerely yours,

Lewis 0. Grant
Associate Professor

LOG/dw

DBNR
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STATISTICAL LABO0RATORY

29 January 1968

Professor Lewis 0. Grant
Department of Atrnosphcria Science
Colorado State University
Fort Collins, Colorado S0521

Dear Professor Grant: nw

Thank you for your note 1."-menw
bout the $5,000. <2

T Inter ret this ~ome'.' the S-to' cience
Tol~~ndation anroe* oP.o-nrati-n

bateen us. This eh3o'l be'i-n to th-'Jk
abu articulcrs 1.1--..-v orn a 'lcataion- I 7=1

koee you form-d.sm.iter en

et~c,-r I o,, us'~s ,t tc rz ~ leasto scolleto t

lcst such thin-z -.s you liave r~zr-y, e::cept for pre-)nrirg
copies -- there mnust be *ny

CoreT-any
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February 9, 19630

Professor Lewis 0. Grant
Department of Atmospheric Science
Colorado State University
Fort Collins, Colorado 80521

Professor Paul W. Mielke
Department of Mathematics and Scatistics
Colorado State University
Fort Collins, Colorado '0521

Gentlemen:

This is to e:xpress pleasure at Professor Mielke's visit
last week and to siraarize the fnpressions I got from the ex.c--
nation of the sheet of data he left with us.

Renretfully, the data are not unable for any study of sC:C
reasonable scope.

During our visit at Fort Collins, one of the questions
mentioned for the proposed co-operative study was that of sac:n
of precipitation sensors in the target. This question is pcv:-Iy
empirical and can only be treated when precipitation a-ounts
from each of the several target sensors are available. Contrnry
to this, all we received is the rccord of a single sensor.

We personally are intereoted in the relationship of eff'ects
of seeding and certain features of the atmocpheric structure.
The study of this problem requires the precipitation amounts
and also the dates. Unfortunatcly, the cheet left with tu- Tx
Professor Mielke does not ftive the dates on which the -ivcn
snowfall occurred, Do you keep your precipitation records -:

out dates?

Also, the same sheet does not nive the precipitation m.-',ts
for all the experimental days. For some days the actunl

.. ..... ....
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Professors Grant and Mielke 2 February 9, 1968

precipitation amounts are replaced by dtu=n entries 9.990-
Professor Mielke's explanation was that on these particular
days there was some contamination by co=ercial seeding. While
this may have been the case, the precipitation amounts on the
days in question are still interesting.

The above circ-mstances, and also some remarks of Professor
Mielke. raise the question of the range of our proposed co-oprntion
as you see it. As far as we are concerned, this co-operation
worth trying and may be fruitful only if we have uninhibited
access to all the data that are readily available (dates of
experimental days are certainly available!). As things stand
ncw, an application from us to the N.S.F. for support of this
co-operation can hardly be justified.

May we have your comments on these points?

Sincerely,

J. Veyman E. L. Scott

bg
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STATISTICAL SERVICES CONSULTING SERVICES

rebruary 12, 1968

Professor Jerzy Neyman
Statistical Laboratory
Department of Statistics
University of California
Berkeley, California 94720

Dear Jerzy:

This is just a note to thank you and Betty for my delightful
stay in California this previous weekend.

Incidentally, in a discussion since then with Lew, we plan to send
you (as stated out in Berkeley) a documented tape containing the
majority of our data.

Best wishes to the both of you.

Sincerely,

Paul W. Mielke, Jr.
Associate Professor

PWM/Th
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DEPARTMENT OF ATMOSPHERIC SCIENCE

February 13, 1968

Dr. Jerzy Neyman
University of California
Department of Statistics
Statistical Laboratory
Berkeley, California 94720

Dear Dr. Neyman:

Thanks for your February 9 letter which I just received. I will
be participating in the Third Skywater Conference the rest of
this week, so will have no chance to draft a detailed response
until early next week. I do sympathize with your desire to get
some data. As mentioned in my earlier letters, I have been
200% committed since mid-December. The committment will
drop to only 150% after this conference, and perhaps we can make

some progress.

Sincerely yours,

ZLewis O. Grant

Associate Professor

LOG/aw

-A
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DEPARTMENT OF ATMOSPHERIC SCIENCE

February 21, 1968

Dr. Jerzy Neyman
University of California 4
Department of Statistics
Statistical Laboratory
Berkeley, California 94720

Dear Dr. Neyman:

Mr. Grant has asked me to drop you a note informing you that
he is in Climax this week and will answer your letter after he
gets back.

Sincerely yours,

(Miss) Dawn L. Woltemath
Secretary to Mr. Grant

dw
'1

..
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OEPARTMENT OF ATMOSPHERIC SCIENCE

March 1, 1968

Dr. Jerzy Neyman
University of California
Department of Statistics
Statistical Laboratory
Berkeley, California 94720

Dear Dr. Neyman:

Please excuse this delayed response to your February 9 letter.
I attended the Third Skywater Conference immediately after receipt
of your letter. Alter the conference, I went to Climax. We had a
fabulous storm and got some excellent data.

Apparently there is some misunderstanding on the "auestion of the
range of our proposed cooperation. We certainly hope the coopera-
tion can be maximized. My understanding of our cooperative
arrangement is that outlined in my January 3 letter to Dr. Wyckoff:

" The efforts by the Berkeley statistical laboratory will be
directed primarily toward refinement of design and develop-
ment of statistical procedures for use in this, and consequently
other, weather modification experiments. This will require
working with and analyzing portions of the project data. "

You saw this in rough draft form when you were here in December
and also received a copy of the letter to Dr. Wyckoff. Perhaps the
problem has to do with timing. This is not really mentioned in this
statement. We are obviously more restricted in this respect than
you are. During the school year our primary program has got to
be the operation of our field program, superimposed upon our
academic responsibilities. While it's stretching things to the
absolute limit, we find it essential to also work on some papers and

attend certain conferences. Neither myself or my group can possibly
fit in any more.
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Dr. Jerzy Neyman
March 1, 1968
Page 2

I had assumed that you would be concentrating on basic aspects of
statistical design that would explore questions such as those we
discussed and as are also included in my January 3 letter:

1. Have increases in knowledge of statistical design in
weather modification experiments been of a nature
that would allow for improvements in the design in
use by this project?

2. Are refinements possible that would increase the

sensitivity for studying the seeding effects within
an even broader range of meteorological variables?

3. Can the capability of determining differential results
as a function of alternate treatment methods be
incorporated?

We are cautious (perhaps unduly) in letting masses of data out I
until it is thoroughly checked. I would like to point out here that
we have not used the general snowboard data from the total network
yet in any of our own papers. We have restricted our publications to
date to data from the permanently manned stations at HAO. There
are several reasons for this. We are having separate conversions
of all data from weight to equivalent inches of water depth made
independently by at least two and in some cases three individuals.
We are evaluating the quality of each observing site (certainly some
sites are much better than others). We are comparing snowboard
data (7 years) with corresponding shielded precipitation gages at
the respective sites (2 years only). We want to make certain that
this is done without knowledge of whether seeding was carried out.
We also want to assure that procedures are consistent throughout
the period. And last but not least, we would like to have the oppor-
tunity to report and publish our own data before it is released
elsewhere.

A good example of the types of problems that exist are the 9. 990
entries on the data that Paul gave you. We have identified these
dates from reports to the State of Colorado as having been seeded by
commercial firms. The records, however, were not adequate to
tell whether the location or timing could have effected our area.
Roger Reinking, one of my graduate students, has been working for

over a year to run down the detailed information. We just received
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March 1, 1968
Page 3

what we hope will be the last of the necessary information from
Dr. Krick's group last week.

In the case of the ice nuclei data, we want to know how observations
from the type counter we use compares with those from other
counters. We also want to know something about what the counter
observes in relation to what takes place within the cloud itself.
We have concentrated very heavily during the past couple years in
getting answers to these questions. We do not feel justified in
releasing a lot of these data until some of these questions are
resolved and until we have an opportunity to make at least some of
these analyses of our own data.

I hope that the above clarifies what must seem like interminable
delays in releasing data. The data processing itself has been almost
at a standstill the past six weeks due to classroom schedules of my
students and my personal requirements for data in completing com-
mitted papers. I will commit the following items to be mailed to
you by Friday of next week:

1. A list of the randomized seeding dates

2. The precipitation data from HAO for the period
1960-1965 (subsequent HAO data is in storage to
serve as an independent data sample).

We will supply other data as we can we can fit it into our schedules,
but can make no commitments at this time. I hope that my under-
standing of our primary area of cooperation (the refinement of
design and development of statistical procedures for use in this,
and consequently other, weather modification experiments) is
correct.

Sincerely yours,

,,ewis 0. Grant
Associate Professor

LOG/dw



7 March 1968

Professor Lewis 0. Grant
Department of Atmospheric Sciences
Colorado State University
Fort Collins, Colorado 80521

Dear Professor Grant:

Many thanks for your letter of March 1st clarifying
the situation which we find bizarre.

i. on November 17, 1967, you took the initiative in
proposing a cooperative study on the development and refine-
ment of the design of your experiment to increase the chances
of identifying the conditions in which the effects of seeding
are different. Following ourenthusiastic response, Dr. Scott
and I visited you at Fort Collin3 and saw many interesting
things.

2. During our visit you emrhbasized the desirability of
be -nnin the work at an early date so that its results could
be used in the fall of 1963. in this connection you arranged
a telephone conversation with Dr. W¢yckoff at the NSF and
requested a $5,000 increase in your grant which could be used
to finance some work in Berkeley. Simultaneously, I was to
prepare an application to the NSF for an extension of the study.

3. Your letter of January 25th informed me that the $5,OCO
are forthcoming.

4. In the several letters I wrote to you, 1 kept emrhnsz-
ing the need of observational data on which we could start worki.ng.

5. Early in February w had the pleasure of a visit of
Professor Mielko who did bring us scme data. Unfortunately, cc
pointed out in our letter of rebruary 9, the data brought by
Profescor Mielke was not uscable for any kind of research and Cid
not justify our applying for a grant from the National Science
Foundation.
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Professor Lewis 0. Grant -2- 7 march 1968

6. In your present letter, of March Ist, you explain thatthe delal in providinn us with the data -s due to varous e.uces
and "last but not least" becau-e you "would like to have the
-2,ortunity to report and -ubl!.oh our own data before it is
released elsewhere." Also, you indicate that next Friday you
exnect to send us tiio item-: the dates of randcmized secd!n% and
the precipitation data from Just one station, the HO. Do you
really think. or do you exaect anycne else to think, that t'oere
two items are sufficient for the study of "refinement of (,ojr)
designn"... ?

My o-,n attitude is, and Dr. Scott agrees with ne, that a
cooperative study requires some spirit of cooperation and a dcZ'rc_
of confidence that one of the "cooperators" will not miseppro,?r:' te
anything from the other "coo-erator." Your present letter indl't'o
the lack of these two conditicns and makes the proposed coopert i*n
!npos s ible.

"herefore, by a night letter just sent, I requested that
you abstain "om sending us any data at all. Also, I wish to
request that in the future you abstain from listing the Statistical
Laboratory as having anything to do with your project. Because
this has been done in the past and, particularly, because of the
extra grant of $5000 which was mea.t for a subcontract with us, a
copy of this letter is being sent to the National Science 'Fcunesticn.

Yours sincerely,

J. Ney-an

JN/jg
cc: Dr. P. H. Wyckoff

ti
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DEPARTMENT OF ATMOSPHERIC SCIENCE

March 11, 1968

Dr. Jerzy Neyman
University of California
Department of Statistics
Statistical Laboratory
Berkeley, California 94720

Dear Dr. Neyman:

I am sorry that our cooperative efforts on design for weather
modification experiments has not worked to your satisfaction.

A copy of my letter to Dr. Wyckoff asking him to withdraw the
$5, 000 and to delete the reference to the Berkeley Statistical
Laboratory is attached.

Best personal regards.

Sincerely yours,

Lewis 0. Grant
Associate Professor

LOG/dw

Enclosure

,I
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OEPARTMENT OF ATMOSPHERtC SC:ENCE

March 11, 1968

Dr. P. H. Wyckoff
Program Director for Weather Modification
National Science Foundation
Washington, D. C. 20550

Dear Dr. Wyckoff:

I assume that you have received the 7 March letter from Professor
Neyman. This points out that our proposed cooperative efforts are
not working out. The enclosed copy of my letter of March 1 to
Professor Neyman explains the situation as we see it. Certainly
a substantial part of the problem has been our inability to deliver
substantial samples of reduced field data to Professor Neyman on a
schedule suitable to him. I am hopeful, but have no reason to expect
that this might be the case, that at some future date when we are
further along in data reduction that we can again have some sort of
cooperative arrangements with Professor Neyman.

We are sorry to have caused you the inconveni.ence of processing the

$5, 000 increase in our grant for use to finance some work at Berkeley.
Since the administrative processing on this has not been completed, I
assume that you can cancel it directly in the NSF administrative offices.

The only reference to this cooperative effort is included in our
proposal "Physical and Statistical Study of Rocky Mountain Orographic
Clouds and Precipitation and Their Modification. " The reference to
this cooperative effort, last paragraph, page 16, should be deleted in
your considerations of this proposal.

The present statistical design used at Climax is believed to be at
least as strong as any now in use for the evaluation of weather modifica-
tion efforts. It is felt, however, that this is an appropriate tine to
review the experimental design and to strengthen it, if practical. As
outlined in the proposal the objectives of this review are to answer "e

following questions:
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Dr. P. H. Wyckoff
March 11, 1968
Page 2

1. Have increases in knowledge of statistical design in
weather modification experiments been of a nature that
would allow for improvements in the design of this
project?

2. Are refinements possible that would increase the
sensitivity for studying the seeding effects within an
even broader range of meteorological variables?

3. Can the capability of determining differential results as

a function of alternate treatment be inccrporated?

This review will proceed as scheduled in the proposal. We will also
undoubtedly want to discuss the design with outside specialists.
Hopefully, Drs. Neyman and Scott, for whom we have the highest
respect, will consent, along with others, to review the design when
it is completed. Of necessity, and as originally scheduled, most of
the design considerations will be made during the summer season
after the close of the school and field program.

Sincerely yours,

Lewis 0. Grant
Associate Professor

LOG/dw

Enclosure

cc: J. Neyman

0|
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Dr. P. H. Wyckoff
Orograrn Director for Wea- er
Modification

\ arional Science Fourdation
ashington, D. C. 2055C

D~ear Dr. 'WNckoff:

This is to repor-t tit, re?,rerfu:Iv. our pr -pt-.(Ict'-ooeration with" Prc ,,ssc, r.--) . a - ., rf. , )Cid not work out. -"e ercnse( conv rnf Mv !ett~r ~Professor Grant wil' -xppr, thqj:.:atjon as wp 5t-&In parlticolar, I w;S!h ',' ii-fr-r-n VC.1 tiat our annlica , nfor a ',rant to f.,nan~f t C .:rtio will not beforthcoming.

o'urs sircerelv,

J. 'Vev\an
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NATIONAL SCIENCE FOUNDATION
WASHINGTON. D.C. 20550

March 13, !968

Prof. Jerzy Neyman
Statistical Laboratory
University of California, Berkley
Berkley, California 94720

Dear Prof. Neyman: 4
Thank you for your letter of March 7, 1968, with a copy of

your letter to Prof. Grant of Colorado State University. We are
sorry that this cooperative effort did not work out, and we hope
that means may be found in the future to encourage more active
participation between statisticians and physical scientists in
the design of weather modification experimentation.

Sincerely yours,

Peter H. Wyckoff
Program DirectorWeather Modification

cc: Prof. L. 0. Grant
Dept. of Atmospheric Science
Colorado State University
Fort Collins, Colorado




